
SUMMARY OF TOTAL COSTS
CAPrrAL AND NET PRESENT VALUE

(From Apimndix M, RIFFS)

Capital- Institutional Controls
r Capital - Point of Use Management
[’" . --.,

Capital- Wells and Treatment

O+M Contro, @ x,s ,00o/y 

O+MInstitutional Controls "

O+M Point of Use @64,000/yr

¯ f

O+M Wells and Treatment

Sulfate extraction and Re

Add extraction, NF, Re .

TOTAL NET PRESENT VALUE

Assumptions Years

7% discount 2

7% discount 2

7% discount

7% discount

nolle.

7% discount

7% discount 2,826~000/yr
for perpetuity

7% discount i 5,079,000/yr
for 21 years

¯ total "

16,049,000
, i

i7,528,000 "
¯ 401715,000

26,343,000 .

9̄14,000.
?" .

40,372,000

$55,031,000

$197M

1,s44,ooo&
for perpetuity

64,000/yr for
perpetuity

.
Expected ¯Outcomes of the Selected Remedy:

l

The overall objective of the selected remedy in conjunotion with the NRD
settlemem action is to rcmediate the aquifer so-that full unrestrioted use of
the ground water by public and municipal well owners is achieved.
Because this will take a ldng time, perhaps 50 - 150 years or longer, it is
also necessary to contain the plume from further, migration so that the
situation does not become worse and private well owners :are not exposed
to unacceptable concentrations of contaminants. Co~ will also
prevent contamination of the Jordan River and exposure of aquatic
organisms to the plume contaminants. Until the aquifer meets drinking
water standards, water treated as a part of this program can be used by the
public.

The final cleanuplevels for the remedy are given in the following ~able:

FINAL CLEANUP LEVELS FOR THE SELECTED REMEDY
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¯ Contaminant R~’nediation Level Containm~mt Level at Tr~tment Level for
throughout acid Kermecott.propca-ty RO treatment plant
jlume lin0 downgradie~t of

Zone’A (as of 12-13-
..                      I 2000)

Basis hearth ba,~:t t~ds health based I~el~ ARAIL #,.ate primary
from site specific risk from site specific risk and secondary
assessment - assessment drinking water

standards.    ¯

acidity pH = 6.5 - 8.5 pH= 6.5 - 8.5 pH =6.5 - 815
i i i i i     ii

Arsenic 0.05 m# 0.05 img/l o.os m#

Barium 2mg/l 2m# 2m~

Cadmium 0.005 mg/l ’ O.005 rag/1 o:0o5 me:
Copra 1.3 m# 1.3 toga 1.0 mg/I .

ii

Fluoride, 4megl 4mga

Lead. 0.015 mg/l _ " 0.015 mg/l 0.015 mg/l
’ r --- . "- .

Nitrate l0 mg/l lore# . .lOmgtl

Selenium o.o5 toga 0.05 m# 0.05 mg/l
=.

Nickel 0.1 mg/I 0.1 mg/1 o.]mM ¯ , ,,

Aluminum 0.05 - 2mg/l

Chloride 250mg/1

Manganese 0.05 mg/l
,--, ,     , ,

Silver 0]I0 mg/l
? t¯

Sulfate 1.5oo rag/l, active 1500 mg/l 25o.m~
CERCLA
remediation

500 mg/L passive
CERCLA action via
natural attenuation

-r
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TDS

Remediafion Level
throughout acid
plume

-- °

Containment Level at
Kennecott property
line downgradient of
Zone A (as of 12-13-
2000)

Treatment Level for i
RO treatment plant

5m~ . ¯ -
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M. Statutory Determinations

The following describes how the selected remedy will satisfy the statutory requirement of
the nine selection criteria specified in the National Contingenoy Plan

° Protection of Human Health and the Environment: Human health is protected by
the selected remedy both short term and long term. Short term protection is
achieved by limiting exposure of residents to contaminated ground water through
use of institutional controls, point-of-use management and bycontainment of the
plume from further migration. Environmental protection is achieved by
containment of the plume such that the contaminants donot reach the exposure
point at the Jordan River. Long term protection of both human health and the
environment is achieved by active remediation of the plume so that the waters can
be returned to benefioial use without restrictions.

.
Compliance with Applicable or Relevant and :Appropriate Requirements (ARARs):
Section 121(d) of CERCLA, 42 U.S.C. § 962!(d),the National Oil and Hazardous
Substances Pollution Contingency Plan (the"NCP"), 40 CFR Part 300 (1990), and
guidance and policy issued by EPA require that remedial actions under CERCLA
comply with substantive provisions of applicable or relevant and appropriate
standards, requirements, criteria, or/imitations CARARs") from State of Utah and
federal environmental laws and State facility siting laws during and at the
completion of the’remedial action. These requirements arethreshold standards
that any selected remedy must meet.,

This document identifies ARARs that apply to the activities to be conducted under
the Southwestern Jordan River Valley Ground Wat~ P1mnos Operable Unit 2
rcanedial action. The ARAB~ or groups of related ARARs comained in Appendix
A are each identified by a statutory or regulatory oitation, followed by a brief
explanation of the ARAR and how and to what extent the ARAR is expected to
apply to the activities to be conducted under this remedial action.

Substantive provisions of the requirements listed in Appendix A are identified as
ARARs pursuant to g0 CFR § 300.400. ARARs that are within the scope of this
remedial action must be attained during and at the completion of the remedial
action.

Types ofARARs: ARARs are either "applicable" or "relevant and appropriate."
Both types of requirements are mandatory under Superfund guidance. Applicable
requiremeras are those cleanup standards, standards of control, and other
Substantive requirements, criteria or limitations promulgated under federal
environmental or state envir6rtmental facility siting laws that speeitically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
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cir~unstance found at a CEKCLA site. Only those state standards that are
identified by a state ina timely manner andthat are more stringent than federal
requirements may be applicable. "

Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive requirements, criteria or limitations promulgated
under federal environmental or state environmental or facility siting laws.that,
while not "applicable, to hazardous substances, pollutants, contaminants, remedial
actions, locations, or other circumstances at a CERCLA site, address problems or
situations su~denfly similar to those encoumered at the CERCLA site that their
use is well suited to the particular site. Only those state standards that are
identified ina timely manner and are more stringent than federal.requirements may
be relevant and appropriate.

The determination that a requirement is relevant and approp "_riate is a two-step
process: (1) detenninafionifa requirement is relevant and (2) determination ifa
requirement is appropriate. In general, this involves a compariSon of a number Of
site-specific factors, including an exanfi~dion of the purpose of the requirement
and the purpose of the proposed CERCLA action~ the medium and substances
regulated by the requirement and the proposed requirement4 the actions or
activities regttlated by the requirement and the remedial action; and the potential
use of resources addressed in the requirement and the remedial action. When the
analysis results in a determination that a requirement is both relevant and
appropriate, such a requirement must be complied with to the same degree as flit
were applicable.

ARARs are contaminant, location, or action specific. Contaminant specific
requirements address chemical or physical characteristics of compounds or
substances on Sites. These values establish acceptable amounts or concentrations
of chemicals which maybe found in or discharged to the ambient environment.

Location specific requirements are restrictions placed upon the concentrations of
hazardous substances or the conduct of Cleanup activities because they are in
specific locations. Location specific ARARs relate to the geographical or physical
positions of sites, rather than to the nature of contaminants at sites.

Action specific requirements are usually technology based or activity based
requirements or limitations on actions taken with respect to hazardous substances,
pollutants or centare, ants..A given cleanupactivity will trigger an action specific
requirement. Such requirements do not themselves .determine the cleanup altema-
five, but define how chosen cleanup methods should be performed.

Many requirements listed as ARARs are promulgated as identical or near identical
requirements in both federal and state law, usually pursuant to delegated
environmental programs administered by EPA and the state. The Preamble to the
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°

NCP provides that such a situation results in citation-to the state provision and
treatment of the provision as.a federal requirement.

Also cont~fined in this list.are policies, guidance or other sources of information
which abe "to be considered" in the sele~on of the remedy and implementation of
the ROD. Although not enforceable requirements, these documents are important
sources ofinforraation which EPA and the-UDEQ may consider during selection
of the remedy, especially in regard to the evaluation of public .health and
environmental risks; or which will be referred to, as. appropriate, in selecting and
developing cleanup actionsl

This list in Appendix A constitutes EPA’s and UDEQ’s formal identification and
detailed description of ARARs for the remedial action at the Kennecott South
Zone Site, Southwestern Jordan River Valley Ground Water Plumes Operable Unit
2.

Cost Effectiveness: A Cost EffeOJve remedyin the Superfiaid program is one
whose costs are proportional to its overall effectiveness. This includes long term

¯ and short term effectiveness and reduction of toxicity, mob’flity, and volume
through treatment.

At this site, the remedial alternatives fall into two groups:

(1) Alt~atives 1, 2, and 3 contain no aotive remcdiation.¢omponent~ but rely on
personal controls, institutional controls or replacement waters to prevent exposur�
to the eitizertry. The plume continues tomove downgradient until it discharges to
the Iordan River contaminating more and more of the aquifer as it moves. These
alternatives are relatively low in cost, but do not protect the environment long
temL In addition, the ground waters are not returned to beneficial use.

(2) Alternatives 4, 5, and 6 contain an active remediation component and achieve
containment of the plume and eventual remediation of the aquifer. In addition,
Alternative 4 might not be effective in containing the plume in long term.
Although Alternative 4 could be slower than the Alternatives 5 and 6, theresuits
are roughly equivalent in terms of effectiveness, permanence, and reduction of
toxicity, mobility, and volume through treatment in theshort term. Alternative 5 is
the most cost effective of the active remediation alternatives. It has an added
advantage over Alternative 6 producing no sludges requiring disposal prior to mine
closure. All alternatives would have to deal with treatment residuals post mine
closure, but because Alternatives 5 and 6 would be faster, the amount of residuals
would probabl3; be less.

Utilization of Permanent solutions and alternative T/eatment to the Maximum
Extent Practicable: Alternative 5 takes advantage of an emerging teelmology using
membrane technology., such as nanofiltration. Since it achieved the same goals as
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the more traditional treatment tez2~ologies at a lower cost, it was sele~d. The
selected remedy fulfills the requirement for use of innovative technologies to the
maximum extent practicable. It also provides a permanent solution to the ground
water problem although this could take 50 years or longer.

Preference for Treatment as a Principal Element: The selected remedy uses
treatment as a principal dement in remediafion of the aquifer and meets the
statutory requirement. Monitored Natural Attenuation (MNA) is used asa
supplement to the active restoration only aRer the contaminants inthe, plume have
been reduced to levels that are protective of huraan health and the environment~
The extended time flame for MNA is reasonable in lightofthe uncertainties as to
wheth~ adch’tional active restoration of the remaining sulfate would decrease the
time required to meet MCLs as compared to MNA.

.
Five-year Review Requirements: Since hazardous substance, pollutants, and
contaminants va’ll remain on-site in the aquifer while the long-term remedial action
is on-going, five year reviews are required at this site to dctermineifthe, remedy
contimtes to remain effective, protect human health and the.environment, and
comply with ARARs.

N. DOCUMENTATION OF SIGNIFICANT CHANGES

The Selected Remedy is essentially the same as Alternative 5 which was the preferred
alternative of EPA and UDEQ as presented to the public. As a result of the public comment’ an
additional element was added to Alternative 5 in the Selected Remedy, The additional element
was EPA’s and UDEQ’s response to a potential problem of water level drawdowns in the aquifer
as a result of aggressive pumping from the acid plume. The change requires private Or municipal
well owners who discover their wells have been rendered useless because of water .level declines
as a result of this project should be consulted and provided with options to solve their problem by
the PRP. Thisrwould be done on a case-by-case basis. Solutions would be dependent on the
nature of the Well, its uses, and the cost of alternatives. Theplan will be included as a work
element inthe RD/RA Consent Deoree.
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PART 3: RESPONSIVENESS SUMMARY

A public comment period was held onthe joint Natural Resources Damage Settlement
Plan (administered under a Consent-De, teeentered in Federal Court by the State of Utah,
Kennecott Utah Copper Corporation and the Jordan Valley Water Conservancy District) and the
Proposed Plan for the CERCLAaetiorL ThePubfie Meeting also covered beth plans. This
Responsiveness Summary (an attachment to the EPA Record of Decision) deals solely with those
issues and concerns raised by the interested parties cono~a-ning only the CERCLA portion of the
action. The comments regarding the Natural Resources Damage Settlement Plan wfll be
submitted separately to the Utah Natural Kesourees Trustee.

Please note that some of the comments have been edited. The full version of the
comments is available in the Administrative Record.

E-mail from Glenn andMelody .Rowe
2427 Temple View Lane
South Jordan, UT 84095

1, Comment: We agree with the need to dean up the plume.

Answer: EPA and UDEQ concur with this comment. If the plume is not cleaned up,
contaminated ground water will continue to move downgradient toward the Jordan River
~continuing to contaminate additional areas. More-wells will be impacted and the aquatic
life in the Jordan-River mig~ also affected by the additional load of contaminatior~

.
Comment: We wonder what other hazards are there about which we are not being
given complete information.

Answer: EPA and UDEQ in conjunction Kennecott established a systematic approach to
identifACng and correcting all the significant environmental problems produced by mining
activities in the Oquirrh Mountains since the 1860s. Kennecott agreed to evaluate
historic Sites on their property and UDEQ took the lead in investigating potential off-site
problems. During UDEQ’s investigations, every watershed coming down the east side of
the Oquirrhs was studied and areas of airborne deposition were evaluated as welZ A few
additional problems were found arydthe agencies launched a cleanup program for those.
Kennecott has nearly completed their investigations of historic (and current)facilities.
The list of sites was compiled from books and articles written during various time
periods, interviews with former employees, historic photographs, diaries, and newspaper
accounts. Each site was located, and sampled for wastes remaining on theproperly. If
the wastes could wash downstream, or if the wastes could leach materials to the ground
water, the wastes were removed and placed into repositories. Several pockets of
contamination were found and cleaned up in this project. EPA and UDEQ are now
confident that we are unlikely to find arty further surprises due to mining activities in the
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Oquirrh~ If, however, additional contain’marion is discovered in the future, EPA and
UDEQ still have the authority to address it appropriately. The infarmation gathered
dm~g this project is available for public viewing at the o ff~ces of UDEQ, i68 N1950 W,
Salt Lake City.

3. Comment: We also wonder about the comment that the water doosnot dmnage
plants. Some Shade trees watered with our well water have died.

Answer: Thank you for the information. EPA and UDEQ were also concerned about the
impact of elevated sulfates on irrigation water because many of the water wells in this
area are used for irrigatiorL Two studies concerning use of these waters for irrigation
were conducted The first study was conducted by Utah State University in which
examples of differem classes of plants were grown in a greenhouse and irrigated with
waters from the Kennecott site~ They found that increasing amounts of sulfate up to 1700
ppm sulfate did not impact fescue, alfalfa, or broccoli. The highest sulfate level did
reduce bean growth but bean yieM was unimpacted. This study was Conducted through
one growing seasorL

Kennecott conctueted a follow up outdoors study on the former footprint of the South
Jordan Evaporation Pond~ They used different watersto irrigate different plants
commonly found in a suburban setO’ng. Plants included sod, shrubs, perennial and
annual flowers, vegetables such as tomatoes and corn, and a few trees. This study was
conducted over a three year periocL Waters tested included4 tfrfferent waterS from
different wells and tunnels plus water from South Jordan culinary system. In response to
this concern, KenneCott.investigators have gone back to the originalfieM notes and data
regarding the trees in their study. Kennecott’s experiment included shrubs, conifers, arid
fruit trees. No shade trees were included There were a few trees that did not survive the
firstwinter. This was attributed to normal kills associated with use of nursery stock.

According to Kennecott, the well in question was identified by Kennecott in the well
inventory study as SJG1684. 1Vater quality sampling revealed that thesulfate
concentration in 1994was 450 mg/Z and the chloride concentration was 237 mg/l_~ The
water also had 114 mg/L sodium, a constituent to which many plants are sensitive. The
chloride and sodium concentrations are high relative to contamination attributable to
Kennecott, but at least a portion of the sulfate is attributable to Kennecott. The health of
the trees may not have been due to the increased adfate from Kennecott sources, but
rather due to the elevated chloride and sodium present in the water.

Letter from Mike R. Barela
13320 S 7565 W
Herriman, UT 84065
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Comment: Real estate values Will drop if homes in the. affected areaare not
provided an alternative source of water.

Amwer: Adequate drinking water supplies are a vital element in plarmingfor
development in growing communities. Retrofitting gets complicated especially when
competing interestsare involved Customers get caught in the middle. When the
situation is caused by -contamination from nearby.industrial sources, EPA and UDEQ
have authority to act. Otherwise, this is a local problem.

.
Comment: If water is provided for one area it should be provided to all areas
affected. Funds set aside by Kennecott should be used to (restore, replace, or
acquire the equivalent) to both zones A and B.

Answer: Funding to provide alternative water was apart of the NRD settlement. The
CERCLA action is not primarily concerned with the provtMon of Weated water to the
public within the affeeted are~ The decision on allocation of any treatedwater is up to
the State Trustee. Under the current proposal to the Trusteesubmitted by d~CD and
Kermecott, division of the water is based on the area of affected ground water within the
boundaries of each system, the population served, and the water rights held by each
entity.

.
Comment: What is beingdone to.protect the citizens in Herriman from
contaminated water?

Answer: Under provisions of a State of Utah Ground Water Protection Permit, KennecOtt
was requiredto install a leaehate collection system to trap any waters coming from their
dumps. Thisshould prevent contamination in the future.

,
Comment: How do we make sure that new drilling or increased pumping for water
supplies Which go to other areas does not affect wells in Herriman?

Answer: The ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as tterrimarL EPA, UDEQ, Kennecott and JVWCD all agree
that the model is simply a pred~cfion tool that is only as good as our current lmowledge
of the groundwater in the areaz For this reasor~ all advocate a �ontimdng monitoring
program which will study’both the water levels in the wells of thisarea and the water
quality of those wells. This information can be used to refine the calculations and model
and give an early warning if water levels are affected due to pumping in this project.
Corrective action may be necessary either to replace water or deepen the impacted wells
shouM this occur.
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III

81 Comment: If wells in Herdman are affected, when would replacement water
become available?

Answer: If water levels begin to drop because of pumping of the acid plume, it will be a
gradual decline and sufficient ¯time will be available for planning and Construction of the
needed infrastructure.

.
Comment: Would wells in Herriman be monitored for eontamination ona regular
basis?

Answer: Continued monitoring of the wells in the affected areas will be apart of this
project. The monitoring program can be used to determine if the ground water levels are
being influenced by the withdrawal of the acid plume and check to see if ground water.
quality is improving or degrading as a result of this effort. Also public water supplies
aremonitored on a regular basis as required by the State Drinking Water Program.

10. Comment: What are the long term health effects for this type of contamination?

Answer: The health impacts of sulfates in drinking water are largely acute rather than
chronic. Sulfates in high Concentrations cause diarrhea. It is even used in over the
counter laxative medicines. The impacts are short tired and there is evidence thatpeople
get acclimated to elevated suIfates in their water within a week and the effects disappear.
Even these short:term impacts can have serious consequences for infants where the
diarrhea can cause rapid dehydration. The only long term impact even theoretically
linked to sulfates in drinking water is formation of kidney stones. Kidney stones are
thought to be related to calcium content of the urine and some investigators have linked
sulfate ingestion with calcium in the urine, hence the theory that sulfate may be involved.
This is disputed by other investigators who found no relationship between sulfate
ingestion and la’dney stone formation.

Letter from Herriman Residents for.Responsible Reclamation.
Richard Dansie, President
6120 W. 13100 S.
Herriman, UT 84065

11. Comment: The members of HRRR are concerned about the drawdown and the
impact on surrounding municipal and privately held wells and water resources.

Answer: Drawdowns may occur associated with accelerated pumping of the acid plume.
A provision in the.selectedremedy was added to deal withthis potentialproblem,

-12. Comment: Should substantial losses occur due to drawdown Ofthe water table; the
plan should include options to be implemented. Thesecould include.restoration,
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IV

replacement or acquisition of waters for murfieipalities and private weU owners.
The replacement options should be identified now, and the drawdown should be
monitored.                                            "

Answei’: The computer mo .~l predicts that there will be drawdown from the acid plume
remediatiorL AS the pumping is occurring, wells in the Herriman aiea will be monitored

for water level and quality. If the monitoring program reveals evidence of draw_do~ in
the Herriman area attributable to acid plume remediation~ several options are available
to compensate the water users in Herriman. These include: (1) hook up to municipal
water, paid for by Kennecott; (2) installation and maintenance of a residential reverse
osmosis treatment system if municipal water hook-up is impractical; (3) deepening of the
affected well if it is thought that a deeper well would yield sufficient replacement water;
(4) replacement of water using Kennecott sources, or (5) underground injection
upgradient of affected wells to counterbalance the drawdowrL A.provision in the selected
remedy was added to deal with this potemialproble~

Letter fromMarceUe Shoop
Kennecott Utah Copper Corporation
P.O. Box 6001
Magna, UT 84044

13. Comment: Kennecott requests that the ROD include a brief explanation in a
footnote or parenthetical clarifying the use of the name "Kennecott". The
company now known as Kennecott Utah Copper Corporation has operated in the
past under Severalnames and has been owned by different holding companies.
Other companies with Kennecott in the title are not involved with Bingham
Canyon operations. :.

Answer: EPA is not opposed to including a clarification concerning the name
"Kennecott" when referring to historic entities conducting activities relative to the site.

A chronology of companies using the name "Kennecott" wasprovidedby Kennecott
Utah Copper Corporation and is included in the-aebninistrative record for this actiorL

1.4. Comment: Kennecott requests that Zone B treatment facilitiesnot be a part of the
ROD, but rather solely part of the lqRI) settlement. Zone A should only be
addressed by the ROD. CEKCLA authority in Zone A is clear and uneont.ested;
whereas, CERCLA au~odty in Zone B is controversial. The Useof the N1LD
settlementfor Zone B takes care of this situation.

Answer: While EPA remains concerned about both the Zone A and Zone B plumes, it
believes that the combination of CERCLA and State Natural Resources Damages
Consent Decree authorities adequately ensures that both plumes will be addressed.
EPA ’s ROD will address only the Zone A plume, with the expressed expectation that the
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V

VI

State’s Consent Decree will address the Zone B plume. EPA does not necessarily agree
with Kennecott’s interpretation of whether CERCJA can reach the Zone B plume, and
reserves its rightsto assert contrary arguments or to address the Zone B plume at a later
date, if warranted

Letter and Fax from Roger Payne,
City of West Jordan
8030 S 4000W
West Jordan, UT 84088

15. Comment: The City of West Jordan understands the need to clean up this valuable
resource, and to correct the problems with the ground water supply.

Answer: Thank you for your support. The City has been an active participant in the
Technical Review Committee for the project, both in expressing concerns throughout the
study phase and in evaluating the various alternatives.

16. Comment: The City suggests delivery of the Zone A water to a proposed city
reservoir at elevation 5335 feet rather than the District’s existing reservoir at
elevation 5148 feet. This would allow the city to service growing western suburbs
without .pumping.

Answer: 3VWCD has indicated to EPA that it has met with West Jordan City to discuss
this proposal to co-locate a pump station at the Zone A plant for delivering the City’s
allocation of Zone A treatedwater to a slighly higher elevation. 3VWCD will cooperate
with the City to accomplish this objective.

17. Comment: The City is concerned about maintaining the existing municipal well
field located just north of the current boundary of the eontarninated plume. The
City would like to investigate additional measures to protect this well field such as
a ground water recharge program.

Answer: EPA and UDEQ are also concerned about protecting this well field We have
included in the selected remedy an option to include reinjection of water as an additional
protective measure should this become necessary in the future. Appropriate ground
water modeling would need to be performed and permits wouM need to be obtained The
alternative to store water in the winter months in above-ground tanks instead of injection
may also be considered

Letter from Dansie Water Company,
Rodney, Richard, and Boyd Dansie
7198 West 13090 South
Herriman, UT 84065
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18. Comment: The water in Dansie culinary wells has been degraded by Kennecott
-operations.

Answer: Unlike the contaminated ground water plumes down gradient of the Bingham
Canyon operations and the Lark mines where the mining related sources are clear and
obvious, the sources of the high TDS in the ground water in the ButterfieM C~eek area
are not ascertain. This is because the groundwater in the ButterfieM Creek area is also
characterized by elevated chlorides in addition to sulfates. Watersfrom Kennecott’s
leaching operations are characterized by elevated sulfates but are rather poor in
chloride. Therefore, it is possible that the high TDS of groundwater in the Butter.field
Creek area may be influenced by other sources which may not bemining related at all It
would lake substarttial studies and investigations to determine the exact causes of the
high TDS and chloride which may be caused by theleaching of soluble components from
the volcanic rock of the arecL Contamination from Kennecott sources is only one of
several possibzTities. One study suggests that the elevated chlorides Come from
hydrothermal activity or brines lefl from the formation of the ore body. In this situation,
chlorides and other components are a natural component of the groundwater. For more
details on this, see discussion of Herriman wells in the Shepherd-Miller report, Appendix
B of the Remedial Investigation report.

Another way to determine if Kennecott operations are in fact responsible for
contamination is by examination of historical water quality information - comparison of
today’s water quality with water quality prior: to Kennecott dumping. EPA does not
require industries to clean up waters cleaner than background concentration~

CERCLA has authority to take action when there is a risk to human health (or a potential
risk to human health. Although the Dansie water may be high inIDS, there is no
evidence that any health based standard has been violated recently.

Please also note that EPA does not take a position with respect to any claims that the
Dansies, or. any other party, may have with respect to Kennecott or other potentially
responsible parties, as defined by CERCLA, at this or other Super fund sites. The ROD
speaks to EPA "s preferred remedy for addressing the contaraination at the Kennecott
South Zone site. R does not address the liability of any parties associated with the site.

19. Comment: If the Dansie property is included in the site, where does the Dansie
Water Company get its l"eplaeement water?

Answer: This question should be negotiated between the Dansie water Company,
Kennecott, the Jordan Valley Water Conservancy District, and perhaps the town of
Herriman. The site is defined as ground water which has been affected by mining
activities. At this time, it is not certain that the Dansie wells have been affected by
mining, or that the waterfrom the Dansie wells pose a health risk above background
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20. Comment: Dansie Water Company is concerned about the effect of draw down on
its wells and surface water supplies.

Answer: The.groundwater model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will lower
water levels as far away as Herrimcaz Surface water supply (2tutterfield Creek) is not
affected in this model. The model is simply a prediction tool that is only as good as o~r
current knowledge of the groundwater, in the area; therefore, a continuing monitoring
program which will monitor water levels and water quality of the Dansie Water Company
wells and other area wells will be implemented Cooperation with private well owners is
vital to the success of this monitoring program. Monitoring information can then be
used ~o refine the calculations and model and give an earlywarning if water levels are
affected by pumping in this project and/or pumping by other parties. Corrective action
may be necessary either to replace water or deepen the impacted wells should this occur.
Development of a plan to deal with potential drawdowns on municipal and private wells
has been included as a part of the selected remedy.

21. Comment: It would be better to use Utah Lake water rather than water from the
Bingham area plume. It would take less treatment and produce no drawdowns.

Answer: Although this suggestion would have great merit if this were strictly a water
supply project, the main goal of the project is to withdraw the acid plume and keep it
from moving downgradient polluting more of the aquifer as it travels. For CERCLA, the
use of the water following withdrawal is only a secondary concern. The NRD settlement
was negotiated in part to provide that the water withdrawn from the affected area is put
to beneficial use for the municipalities. While importing Utah Lake water for treatment
and use would be an additional source of water for the area, this would do nothing to
contain or remove the contamination from. theBingham Canyon plume, the major goal of
this action.

22. . Comment: Dansie Water Company opposes the proposed,-moratofium on new
wells and increases in pumping rates because of the pollution caused by Kennecott.

Answer: There is already a moratorium on drilling of new weils and increases in
pumping rates that Was imposed by the State Engineer in 1991 in Salt Zake Valley.

As stated by the Division of Water Rights, Kennecott has neither filed nor received
approval for a moratorium on any groundwater development in the area~ In1991 the
State Engineer implemented the lnterim Ground Water Management Planfor Salt Lake
Valley which closed the entire valley to applications to appropriate ground water. The
State Engineer is currently in the process of developing a long term management plan for
the Valley. lt is proposed that before new wells are drilled inthe affected area the
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impact on the water quality be considered and Kennecott be given an opportunity to
assist the water user in meeting their water requirements while at the same time insuring
that ’the:diversion of water does not adversely affect the cleanup efforts. The State
Engineer is very aware of the property rights issues involved and is not attempting to
limit or adversely impact these rights. "

23. Comment: Ker/necott should be required to replace the water that they
contaminated. They should not only pay the cost of the cormeetions but also the
cost of the water as well.

Answer: The ROD deals only with selection era remedy tO clean up the contamination.
It does not address liability or damages to private parties. The NRD Settlement does
deal with damages to the natural resources of the state.

27. Comment: The proposal should be rejected and’more studies conducted. The
assumptions -for the modeling should be given. Studies should include extra
modeling of the drawdowns conducted by an outside consultant.

Answer: The studies of the plume have been going on since at least 1983 and under EPA
oversight since 1992. The model used by Kennecott in their projections of water level
drops and plume movement was originally developed by the U. S. Geological Survey
(USGS). Kennecott augmented the USGS model by prov(ding a finer grid and adda’tional
monitoring datc~ To test the model’s ability to predict the future, Kennecott conducted
several runs of the model beginning in 1965 when the reservoir was first installed,:
continuing to the present. Some assumptions were modified in order to produce the best
fit. The model was also evaluated by sensitivity testing to determine which assumptions
were most critical to the performance of the model The work of Kennecott was overseen
by modeling experts from F_.PA, by the USGS (under the funding of an lnteragency
Agreement with EPA) and by the UDEQ Ground Waier Protection Program. The lead
for the oversight was the person who actually developed the USGS model for the Salt
Lake Valley. E.PA and UDEQ are satisfied that the model is adequate for decision
making and initial ¢Lesigns. The model uses established USGS and EPA methodology
and is usedby hydrogeologic professionals worldwide. Of course, monitoring iS apart

of the remedy to insure that there is adequate warning shouM the plume move in
unsuspected directions, or if draw, downs are more serious than first thought:

25. Comment: Negotiations between Kennecott and Dansie Water Company are an
example of’howKennecott might handle other water lights owners.

Answer: The Dansie Water Company has unique problems in comparison with most
water rights owners. The primary difference is that the high TDS Content present in wells
operated by the Dansie Water Company may not, in fact, .be related to mining
contaminatiorL The chemical content in the Dansie wells is not similar to the chemical
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VII

content of other impacted wells in the valley. Another problem is that plans to bring
replacement water to the area are complicated by a legal action involving the Dansie
Water Company and its neighbors. Finally, the Dansie grater Company has tried to
couple their well issues with I~ennecott into other areas of dispute with Kennecott. These
other issues are much more difficult than even the water issues by themselves. Other well
ownersarenot encumbered by such complications; The ROD selects a reme@ for the
aquifer. It does not resolve private claims allow by law.

26. Comment: Kennecott should be declared a Superfund site. It wiUbe hard to get to
Rio Tinto after Kennecot~ is no longer around.

Answer: An agreement, called a Memorandum of Understanding, was reached in 1995
between Kennecott, EPA and UDEQ in which the agencies agreed not to proceed with
listing of Kennecott on the National Priority List (NPL) so long as Kennecott performed
specific cleanup8 and studies in the agreement. Kennecott has continued to make
progress towards compliance with each of these provisions. The agreement was done as
an enforcement pilot by EPA to see ~f cooperative companies could clean up siteswithout
the stigma of listing on the NPL. The pilot has been viewed as a success.

Listing on the ArpLhas only one advantage. It is a requirement before the site is eligible
to use federal funding for Remedial Actions. (Remedial Actions are typically much
larger and more complex that Removal Actions). SinceKennecott indicated that itwill
fund the groundwater cleanup without the use of taxpayer dollars, listing issuperfluous
in this case. However, if circumstances change and listing becom, es necessary to
implement his remedy, EPA will reconsider that option.

Listing on the NPL has no relation to liability questions. A party may be liable for
cleanups with or without listing. In this case, the provisions of what cleanups must be
done and what aV~nnecott must pay for will be detailed in a Consent Decree which will be
supervised by.the Federal Court in Utah. These requirementswill need to be met
whether or not Kennecott is still operating. The Record of Decision merely establishes
the technical basis for the cleanup decision and provides the general approach to be
used It does not establish schedules or the actual design. Those details are typically
given in the workplan associatedwith the later Consent Decree. Listing on the NPL has
no effect on either the Record of Decision or the Consent Decree.

Letter from Rodney Dansie
7198 West 13090 South
Herrimart, LIT 84065

27. Comment: The plan does not put water back to the affected area where surface
and ground water have been injured.
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Answer: Note - this is apparently a NRD Consent Decree provisiort CERCLA itself does

not require that the water be "put back" to the affected arecL

28. Comment: Water quality has degraded in the Herriman area and this area has not
been included on the maps of aft’cereal areas. It should either be included in the
site, or designated as a separate site.

Answer: For CERCLA purposes, the Herriman area does appear on the map of the
"~ite "" in the Remedial Investigation Report. In the NRD Consent Decree, the "affected
area" is defined as "the area in .the southwestern portion of Salt Lake Valley where
surface and ground water have been injured by Kennecott’s mining and leaching
operations. " See also previous response to #19.

29. Comment: The plan has not provided for replacement of water.in the area west.of
Herriman where the water had been degraded.

Answer: For logistical reasons,- the JVgrCD has agreed to provide service connections to
central locations. The nearestlocation in this case would bein HerrimarL Citizens can.
negotiate with the town of Herriman to be included in their system when it is
implementecL Private connections are also possible through negotiations with the
JVtVCD.

30. Comment: The plan does not :include provisions to replace and restore water in the
area west 0fHerriman. The plan should also pay for damages to the water
companies and water rights owners.

Answer: The purpose of the ROD is the selection of a remedy which will be used to clean
up the acid plume where the groundwater presents a risk to human health and the
environment. The ground water west of Herriman does not present a’risk at yet. The
remedy addresses the Herrimzm area by prevention of Ieachate from entering the ground
water,, and coniinuing to monitorthe situation so that action may be taken should the
water quality degrade beyond backgrmmd and begin to present a health rislc High TDS
does not pose a health risk in and of itself.

The ROD does n°t determine liability of arty party. CERCLA has no provisions to settle
private damage claims caused by pollution. The replacement and restoration of natural
resources, such as water, are addressed in the Natural Resources Damage provisions of
CERCLA: The NRD Claim provisions provide that states, tribes, and the federal
government are the only groups which can bring claims for natural resources damages.

.. 31. Comment Water rights should be protected from unlawful taking. The plan does
not correct the problems of water degradation inthe area west 0fHerfiman.
Replacement water should be provided and damages paid to water rights owners.
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Answer: The selected remedy does call for replacement of water supplies should the
drinking waterbe impacted by mining activities and pose a risk to customers. It does not
have authority to settle private claims for pollution damage.

32. Comment: The proposed plan has no provisions todeal with contamination in the
area west of Herdman. It should be included in the plan .or separate one developed
for this situatiorL ’The area should receive treated water and be paid for damages.

Answer: At this time, water quality west of I~erriman has not degraded to the point where
it presents a health threat to users. CERCLA does not deal with damages to private
parties due to pollution. This is handled privately between the parties involved.

33. Comment: No replacement water has been provided for Dansio Water Rights.
Pollution may be continuing.

~4nswer: Efforts have been made under the provision of a Utah Ground Water Protection
Permit to prevent further contamination.. Replacement water is a provision of the remedy
should the well water pose a health risk

34. Comment: A plan on how to address the Dansie’s damages should be developed
and implemented before the Record of Decision is made. The:should include an
estimate of when damages wiU be paid and when replacement water will be.
provided.

Answer: The ROD does not address liability issues..Any negotiations regca’ding
damages have to occur between the parties involved EPA ’s authority, under CERCLA,
does not allow EPA to interfere in these matters.

35. Comment: Whatis theeffect of the pump and treat of the add plume On the
dropping of water levels in Herriman wells?

Answer: The amount of water level drops due to pumping of the acidplume will be a
function of the amount of water pumped lf water levels drop as a function of the
pumping, the effect will be most serious in the area of the acid plume gradually tapering,
off toward the edge of the valley. Water level drops are a function of the pumping rates
in the entire area, including the pumping of the plume~ Should water level drops be
noticed as a function of pumping in this project, the decline will be gradual and there
should be sufficient time to plan remedies for the private well owners. Each situation will
be handled on a case-by-case basis.

36. Comment: The model which predicts water elevation drops wasprepared by
Kennecott and the District. Their studies should be reviewed by an outside
consultant.
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Answer: See previous answer to #24. The model used has also been reviewed by the
governmental entities involved including EPA, USGS, and UDEQ.

37. Comment: Additional studies of the water level model and assumptions should be
conducted. A model is only as good as the assumptions used,

Answer: EPA and UT)EQ agree that the ability of any model to predict the future is a
function of the assumptions used in it. lZor this reason, EPA and UDEQ will require that
a monitoringprogram be designed to refine assumptions for the ground water model and
to determine if the plume and drawdowns are behaving in reali(v as predicted by the
model. In adda~on, Kennecott and USGS have launched a new effort to better
understand water flow within the Oquirrh Mountains. This study might give better
information on flows within the bedrock aquifer and where the bedrock aquifer recharges
the alluvial aquifers in the Salt Lake and Tooele Valleys. The model is useful as a way to
compare performance of alternatives relative to each other. But monitoring ~s required
to determine if the plume is behaving as predicted Additional modeling efforts may be

needed if the plume is behaving differently than the original mod.el predictecL

38. Comment: Kennecott proposes to use the dean water of the valley in their
treatment:ofwatex they contaminated. This impacts the other water fights owners
in the valley. Kennecott should import water to Clean up the plumes, rather than
usingwater owned by others.

Answer: The agencies do not understandwhat is being referred to in this comment. No
clean water is being used ~n the treatment processes for either Zone A or Zone t3, This
comment may refer to the area-wide drawdowns that may Occur during the process of
pumping the acid pIume from the aquifer Drawdowns are acons, equence of trying to
remove as much of the acid plume in as short a time frame as possible. It is also an
effective way of providing a barrier to prevent further downgradient movement of the
plume. Kennecott has all the early water rights they need without using those of Others.
Please note that the groundwater is actually owned bythe State of Utah. Individuals get
permission to develop the water under certain conditions as outlined by Utah Water Law
and the State Engineer.

39. Comment: Other alternatives should be’examined which do not rely on water from
the Herriman area or ~ff~ct water levels in the Herriman area.

Answer: Water withdrawals are a necessary element to begin restoration of the aquifer at
this site. The size of the plume is so large and so deep that in-situ schemes would be very
costly and might not work at all. Drawdowns are an unpleasant consequence of water
withdrawals, but the impacts to other water users from these drawdowns can be
minimized or mitigated and these methods will be mentioned specifical~ in the Record of
Decision and the CERCLA consent decree.
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40. Comment: Thank you for your efforts. Please require that additional work be
performed to address concerns.

Answer: The major scientific question which remains unresolved at this juncture is
whether the elevated TDS levels in the Dan.vie wells are natural or related to mining
activities, if a settlement between the parties occurs, this issue becomes moot. Ira
settlement is not reached, the source of the elevated TDS becomes important in
determining if this well is included in the CERCLA actiort CERCLA does not require
cleanups of any naturally occurring substances or when contaminants do not pose a
threat or potential threat to human health or the environment.

VIII Letter from Steve Maxfield
91 Canyon Rd
Headman, UT 84065

41. Comment: I would like to know about the impacts of the cleanup plan on my Well.
(A culinary well in Hi-Country Estates, Phase 1)

Answer: Thewater level drops which might occur because of pumping of the acid pIume
are most likely to befett near the acid plume and less so towards the edges of the valley.
Wells installed in other aquifers are unlikely to be impacted. ¯

42. Comment: I am concerned that continuing natural and.leaching activities to the
west will affect the quality of the water in my well.

Answer: The leach waters emanating from the mining area are now being controlled yvith
cutoff walls in the Butterfield Caro~on gulches under the provisions of a Utah Ground
Water Protection permit. Natural leaching, although it can cause poor water quality,
falls outside the authority of CERCLA.

43. Comment: EPA should protect water fights owners in this area from
contamination and drawdown of water tables.

Answer: EPA and UDEQ are concerned when private wells’are impacted from industrial
sources~ Drawdowns due to over pumping are generally in the purview of the State

Engineer’s office. In this project, a separate provision has been added to deal with
drawdowns resulting from this project:

44. Comment: Other water should be imported for the cleanup water processing rather
than mining the water in the area.
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Answer: See previous answer to #21.

IX~

X

45. Comment: The mining company should not be able to take remaining waterto
dean up the contat/fination that they created.

Answer: As far as is known about this project, no clean water is being used in the
cleanup.

Phone message from.Vickie Walker.
7536 W 13323 South
Herriman, UT 84065

46. Comment: I am coneemed about the drawdown within the aquifer.

Answer: The groundwater model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with Bingham Canyon will drop
water levels as far away as Herriman andpossib!y to 1300 Wand 10600 S. The model is
simply a prediction tool that is only as good as our current knowledge of the ground
water in the area; therefore, a continuing monitoring program which will monitor water
levels and water quality in the area will be implemented Cooperation with private well
owners is vital to the success of this monitoring program. Monitoring information can
then be used to refine the calculations and model and give an early warning if water
levels are affected by pumping in this project and/or pumping.by other.parties. A
separate provision in the remedy has been added to deal with draw downs should they
occur as a part of this project.

47. Comment: What will be the compensation Plan if her well is affected?

Answer: Corrective action may include substitution with water from another source such
as municipal water or Kennecott sources, deepening of the impacted well, or t?eatment of
private well water using a residential reverse osmosis treatment system.

48. Comment: Iwould like to be hooked up to city water.

Answer: Ifa private welt is found to be impacted by acid plume remediation, the
compensation wiII be worked out by the parties involved.

Phone message from Bob Bowles, property owner in Herdman -

49. Comment: I am concerned about the drawdown in the aquifer and how that might
affect my four irrigation wells south of Herfiman.
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XI

Answer: The ground water model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated with 13ingham Canyon will drop
water levels as far away as Herriman. The model is simply a prea~ction tool that is only
as good as our current knowl~, ge of the groundwater in the area; therefore, a
continuing monitoring program which will monitor water levels and water quality in the
area will be implemented Cooperation with private well owners is vital to the success of
this monitoring program. Monitoring information can then be used to refine the
c a~ulaaonsand model and give an early warning if water levels are affected bypumping
in this project and/or pumping by others, h separate provision in the remedy has been
added to deal with drawdowns should they occur as a part of this project.

50: Comment: What compensation wiU I get if my wells become useless (go dry). This
should be put in writing.

Answer: Corrective action may include substitution with water from another source such
as municipal water or Kennecott sources, deepening of the impacted welts, or treatment
of private well water using a residential reverse osmosis treatment system. The concept
of addressing impacts due to drawdowns is included in the Record of Decision. Each
water well owner will be dealt with separately for the solution most appropriate to the
situation.

Phone message from Eileen Brooks
12680 South 3600 West
Riverton, LIT 84065

51. Comment" What compensation will Kennecott provide ifcontaminationinereases
in my well water? Can I get my well tested?

Answer: The well in question is owned by Ms. Brooks’ mother, Elma Johnson and is
located at 12872 S 3600 ~ It is identified as I-1MG1548 by Kennecott andwas sampled
as part of the well inventory project in 1994. The results of this project showed no
evidence of mining impacts (68 mg/L sulfate) and that well is south of known
contamination and any known contamination sources. Given its location away from the
contamination, it is not likely the well would need to be resamplea~ but it is possible that
water level information would be collected. It is also outside the area of pre~cted draw
down associated with acid plume pumpi~.

XII Public Hearing Testimony: Betty Naylor - none of comments regarded the CERCLA
portion of the action. Ms. Naylor’s questions were referred to UDEQ for response as a
part of the NKD settlement proposal.
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XIV

Public Hearing Testimony: Steve ttansknecht

52. Comment: Kennecott used their water rights in Butterfield Canyon at. the expense
of the downstream farmers and the court made a mistake to let them do il~

Answer: There were several lawsuits involving water rights in ButterfieM Canyon in
which the farmers in Herriman claimed that the mining companies had interfered with
their water rights. Most of these lawsuits predated Kennecott’s ownership of the land
and the water rights. There were continuing disputes after Kennecott gained the water
rights, but these were usually settled For example, Kennecott did give the Herriman
Irrigation Company water from the Bingham Tunnelso long as it vgas not needed in their
processing. Kennecott later indicated that the water was needed in processing and the
water to the irrigation company was cut off. The water was contaminated by arsenic and
the state objected to its use for irrigation also. EPA and UDEQ concur with the citizen
that the continual fights between the farmers and the miners in this area were unpleasant.

53. Comment: It is better to let Kennecott get the copper out of the water, then treat it
for people to use than to let it go to the Jordan River. I’m glad somebody finally is
doing something about it.

Answer: EPA and UDEQ concur.

Public Heating Testimony: Rod Dansie

54. Comment: The plan is a good one to try to d~ua the water up. I am concerned
about the Herriman area water.

Answer: The main effect of this project in Herriman is a potential drop in water levels.
Although the model gives an idea of how severeit might be, the situation will need
continual monitoring as the project proceeds.

55. Comment: I’m not convinc.~I that the model will do what they say. Kermecott
thinks ~e water will come up from the bedrock. I’m not convinced it will.

Answer: The model is only a projection of what might happen based on what we know
now. Continual monitoring will be needed as the project proceeds to determine what the
recharge is and where.

56. Comment: The agencies should bring in water from Utah Lake or the Jordan
River, not to West Jordan, but to Herriman.~--We need to get water back to the
area where draw downs will occur.
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Answer: This is a NRD question. CERCLA doesn’t require that water be returned to the
impacted area.

57. Comment: Maybe the water earl be cleaned used in the taps, then let it go back
into the ground. This is better than cleaning up the waterlonly to re’reject it into
the aquifer without using it first.

Answer: The idea of reinjection of the water back into the aquifer was controversial.
Those concerned with water supply indicated that this was a waste of a valuable
resource. Several scientists questioned whether it was a good idea to clean up the water
and reinject it only to have the same water be contaminated again. Modeling suggested
that cleanup time frames would not be shortened by this strategy. The only potential use
would be as a method to protect nearby municipal well fields.

Comment: In the past, the state engineer rejected change applications onthe basis
that the water was being taken from one aquifer and used in another, recharging
that aquifer instead of the one from which the water was originally taken. Does
this plan do the same thing?

Answer: This is possible. According to the Division.of lVater ~Rights, in the evaluation of
change applications, the State Engineer’s management pIan does not allow changes from
the shallolb ground water aquifer to the deeper principal aquifer. Also, a change
application which proposes to transfer a water right to a different area is critically
reviewed~ The proposed project will require water right applications and they ~¢ilI be
evaluated by the State Engineer according to Utah Water Law statues and using the
guidelines set forth in the ground water management plarL Kennecott indicates that it
owns water rights in both the principal aquifer and the bedrock aquifers in the Oquirrh
Mountains. JVWCD owns rights in both the principal and the shallow unconfined
aquifers. Water rights may need to be transferred to accommodate this plan. The State
Engineer has tom Kennecott that he will allow transfer out of the principal aquifer to
other aquifers, but not vice versa.        . -

59. Comment: Something should be built into the plan so that individuals will not
have to battle each time to prove interference. Individuals know how,their wells
behave, but it is hard to prove interference.

Answer: For most circumstances, inteuference will be rather simple to prove because
water levels in nearby wells will be similarly impactea~ There will be area-wide impacts
on water levels. No special mechanism or criteria is needed See also previous response.

Comment: Kennecott dumped major amounts of sulphuric acid on the dumps 20
or 30 years ago. Some leaching occurred south towards ButterIield Canyon, but
not a lot.
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Answer: Kennecott andprevious operators in the area were heavily engaged in leaching
of the waste rock dumps. The record is clear on that point, and Kennecott hasher denied
thiz Today groundwater and surface water in Butterfield Canyon are monitored as
required by a Utah Ground Water Discharge Permit. The results indicate that a few of
the wells show elevated sulfate and some of the meteoric leach water draining from the
dumps is slightly rtcidzc. These impacts are most likely a result of meteoric leaching of
the South Mine Waste Rock Dumps which wei’e not infused with sulphuric acid. Ground
water monitoring and an independent study conducted by the University of Utah
indicates that the path of ground water from the dumps that were infused with acid is
ch’rectly east, not south to the Herriman arecL

61. Comment: It is great that this project wilt bring water to Herriman, but Herriman
Town does not own water fights, the private weU owners and companies do~ The
water is not going to the water rights owners who have been impacted.

Answer: ~ division of the water is a part of the NRD settlement. That is a matter for
negotiations between the municipalities, the JVWCD and the State Trustee. According
to the JVWCD, the proposed plan submitted to the State Trustee will use municipal and
industrial water rights in the affected area to provide tre&ted water to the public in the
affected area. The only M&I ground water rights currently in the affected area belong to
JI~VCD, Kennecott, Riverton City and West Jordan City. However,. the entire public in
the affected area will benefit under the proposed project, not just a few private water
right holders.

62. Comment: Our water rights are significant and we worked on them for 50 years to.
bring water to our properties.

Answer: .Utah ~vater law is based on the prior appropriation doctrine, wl4ich is first in
time, first in right. In any action by the State Engineer a fundamental part of his review
is to insure that they do not affect prior water rights ~¢ithout just compensation.

63: Comment: It will be hard to establish respons~ility on a case-by-case basis and
some plan for arbitration should be included so that legal fees are not incurred.

Answer: Responsibility in most situations will be obvious and clear-cut. Degradation due
to mining is typically indicated byrising sulfate levels and water levels will be affected
over a wide arecL Arbitration is not needed for most of these situations. The Dansie case
is a fairly unique situation. If distmtes arise in the future, any party hasthe right to
suggest the use of alternative dispute resolution procedures to resolve such disputes.
See also previous response.
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xvi

64. Comment: Water should not comeback to a community [Herfiman Town] that has
no water rights, and there is no guarantee that the water won’t be marked up. It
could be a slush fund for the city that needs taxes. ~ doesn’t benefit the people
that developed the water rights.

)tnswer: The decision on how the water is allocated is a matter for determination by the
State Trustee. As stated by JFWCD, the cooperating water purveyor, it is assumed that "
the Town of Herriman will act responsibly to its residents in distributing and selling
treated water from the project plants delivered to it by ,II/~CD on a wholesale basis.
~CD will make other retail deliveries to its residents not served by the Town of
Herriman under its normaI Rules and Regulations for Retail l~rater Service, where it has
present and.future distribution facilities..

Public hearing testimony, Tom Bechak

65. Comment: It’s a Wonderful thing that’s being done to control and contain the acid
plume in Zone A, but my well is in an area where the water levels might drop 120
feet. I’m concerned about th~tt.

Answer: The groundwater model developed by USGS and Kennecott suggests that
pumping of the acid waters from the plume associated withBingham Canyon wil indeed
drop water Ie)~els in the area of Mr. Belchak’s well by approximately 120feet over a 50
year period The model is simple a prediction tool that is only as good as our current
knowledge of the groundwater in the area; therefore, a continuing monitoring program
which will monitor water levels andwater quality in the area will be implemented.
Cooperation with private well owners is vital to the success of this monitoring program.
Monitoring information can then be used to refine the calculations and model and give
an early warning if water levels are affected by trumping in this project and/or pumping
by other parties. Corrective action may include substitution with water from another
source such as municipal water or Kennecott sources. Mr. Belchak has already been
drilled a new well at Kennecott’s expense.                    .    ¯

Public hearing testimony, Nfike Barela

¯ 66. Comment: If my weU goes dry, how long will it take to get waterup there?

Answer: Any area-wide drop of water levels due towater withdrawalsfrom the acid
plume will be gradual, Occurring over several years. There will be sufficient time to take
.action before impacts become, serious. Mr. Barela’s well is located at 13320 S 7565 Win
the Rose Canyon. Area. It isjust outside the model predicted area of influence, but if
drawdown is more than predicted at this location, corrective action will be .taken. By the
time ~is well is affected, JVWCD will have infrastructure in the area and a connection
can be made in a short period of time.
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XVII l~ublic heating testimony, Rod Daus~e

67. Comment: Anadditional meeting should be held in Herdman. I make a formal
request for this.

Answer: Herriman residents with water rights within the site were :all mailed an invitation
to participate in this hearing. In addition, a newspaper advertisement invitear written
comments from those who chose to use this method to convey their views. Opportunities
were also given to water users to meet with the scientists and engineers on a one-to-one
basis. A number of residents of Herriman have participated in these ways. An additional
meeting is not needed
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B. TechnieaI Issues

Technical Issues:

Plume behavior: There are a number of uncertainties regarding plume behavior over time,
despite the extensive model development and-calibration. The modelitselfis widely used in the
field (MODFLOW coupled with MT3D). It ~ used originally by USGS to develop the.Salt
Lake Valley Ground Water Model, and later refined in the RFFS. Flow rates i~ the aquifer were ,
Verified by several means because historical groundwater data were available and the history of
releases to groundwater were known. Even isotopic tracing techniques were used to provide
independent verification. Yet, it is still a model and relies on the. validity of the assumptions used
in it. Although the assumptions are based on a rather large number of observations, the area
affected is quite large and not every square inch of the aquifer was sampled. Undetected buried
channels might provide preferential flow pathways causing the plume to move in an unanticipated
direction and do so more rapidly than predicted..Hidden clay lenses could serve as a barrier
thereby either diverting the plume or causing it to travel more slowly than expected_
This unceaainty, common to the application of all groundwater models produces an uncertainty in
the absolute time it might take for remediation of the aquifer.

A further complicating factor in the ease of this particular plume is the variety of chemical
reaetionsthat take place in the aquifer itself. This occurs because the acid plume reacts with the
carbonates in the aquifer substrate to form a variety of metal oxides and hydroxides. It is not a
matter of simply neutralizing the hydrogen ion because the majority of the acidity is "mineral
acidity" largely from the high aluminum concentrations and this must be neutralized as well.
Formation of these solid phase precipitates in the aquifer sulSstrate may change the fl0w
characteristics of the aquifer. These solid precipitates will begin to redissolve back into the
groundwater when fresh water is introduced. Column testing has shown that it could take at least
7 pore volumes of water before these precipitates are redissolved and flushed.away. Calculations
suggest that the vast majority of the acid groundwater can be pumped out of the aquifer in 30 -50
years, but the residuals could leach back into the water for many years after the initial plume, has
been removed. Although this can be modeled, the time this would take is highly uncertain and
might continue for decades or longer, EPA believes that for funding and planning purposes;
treatment will have to. continue in perpetuity.

In addition to the:uncertainty in the time flame required to clean Ul: the plume, there is
some concern with regard.to the direction of plume movement under different pumping rates by
the adjacent communities. Of particular concern is the well field of West Jordan located just to
the north of the acid plume. The modeling did show that under some pump’mg scenarios the
plume could be drawn in that direction. A monitoring well has been drilled between the acid
plume and the West Jordan well field to provide an early warning should this occur. A similar
concern was expressed with regard to wells located on the east side of the Jordan River. Could
high pumping from wells in Sandy, Utah, for example, draw the contamination underneath the
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fiver?. Careful.m0nitoring will be necessary to detect any unexpected changes and to revise time
¯ estimates.

Modeling suggests that at the ma~dmum pumping rates needed to remove the acidic-waterS
quickly, excessive draw downs of the water levels in the aquifer willoceur locaUy around the acid
wells and the nearby West Jordan municipal well field. Several proposals have been examined to
mitigate this problem. One idea is to inject clean water between the acid plume and the West
Jordan municipal well field to offset the water level drops. Modeling suggests this idea will work,
but some indicate this is an inefficient use of clean water. Another possibility is that freshwater
from the mountains be piped directly to West Jordan City in case their v~611 field becomes
contaminated or non,productive. This issue is still under discussion,

Treatment uncertainties.. Both the reverse osmosis treatment technology and the
nanofiltration technology have been tested in pilot projects. The acid plume waters eann0t be
treated directly using the reverse osmosis technology due to excessive scaling of the membranes.
The technology performs well with the waters from less contaminated wells, lqanofiltration is
proposed for pretreatrnent of the most contaminated waters with the permeate going to further
refinement in the reverse osmosis facility. However, the operational details of the nanofiltration
technology have not been optimized and this may vary as the concentrations of the plume
changes. It may take 5 years of operating experience with the pretreatment plant before routine
operations are feasible,

Disposal uncertainties: Pilot testing of disposal of acid watersinto the railings slurry
pipeline have been ongoing for the past year. An initial problem of excessive scaling on the inside
¯ of the pipeline originally occurred resulting in a tailings overflow near the point of entry. After
acid additions ceased, the tailings scoured the scale deposits out the pipeline, so no cessation of
operations was necessary to clean Out the pipeline. Experiments then revealed thatno seal0
formedifthe sulfate concentrations were less than 5000 ppm when added tothe slurry line.
Monitoring of the supematant water in the railings pond at the terminus of the pipeline did not

¯ reveal any increases in metals or TDS eoncemmtions over typical concentrations with the acid
additions. Laboratory experiments indicated the metals in the original acid solution had
precipitated, and were not simply diluted. The supernatant water is recycled during the summer
and the rest evaporates. There is no discharge. In the winter, excess wateris discharged to the
Great Salt Lake. Since the concentrate flows in the tailings line represent only ~t very small
fr~ction of the water, no exeeedances of the lqPDES discharge are anticipated.

There are two difficulties with this strategy. (1) This strategy works onlywhiie the
C°pperton Concentrator (which grinds the ore and separates metal begring components from the
host rock by flotation) is operating. Sufficient storagecapacity for theacid waters ¯must be ~ .
provided during routine shut downs for maintenance. Emergency shut downs dueto power
failures or labor troubles mustalso be considered. (2) This strategy wilt also work only during the
life of mining and milling operations at the site. Another method of disposal will be neededupon
mine closure. There are several possible alternatives here, some Of which might be integrated
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with other waste water disposal needs following Closure. Provisions should be included in the
~fane Closure Plan.

One of the proposals for disposal after mining ceases in 30 years is direct disposal of the
treatment concentrates into the Great Salt Lake. Although technically feasible, there are
numerous poficy issues which need to be examined before this can he considered. For example,
todaythere are no numerical water quality standards for any constituent in theGreat Salt Lake.
Therefore, the potentialimpacts cannot be judged. In the next 30 years, it is hoped that more will
be known about the ecology of the Great Salt Lake and the impacts ofpollutants on that eeol0gy.
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EXPLANATION OF SIGNIFICANT DIFFERENCES
KENNECOTT SOUTH ZONE OPERABLE UNIT 2

SOUTHWEST JORDAN RIVER VALLEY GROUND WATER PLUMES

BACKGROUND

U. S. Environmental Protection Agency, Region Vm
999 184 St. Suite 300.

Denver, Colorado, 80202

In December, 2000, EPA and UDEQ signed a Record of Decision which selected a
remedy for the Zone A ground water plumes associated with past mining activity in the Oquirrh
Mountains. During the design phase of the project, Kennecott Utah Copper Corp. (KUCC)
conducted treatability studies to refine flows and treatment parameters and to combine the
infi’astructure associated with this project with similar infrastructure needed to manage other
contaminated flows at the mine. These new concepts and study results have led to some minor
changes in the selected remedy as chosen by the Record of Decision. The overall approach to the
problem and ability to meet the stated objectives remain unchanged.

COMPARISON OF SELECTED REMEDY (as given in the Record of Decision) AND THE
REMEDIAL DESIGN (as detailed in the Final Design for Remedial Action)

Remedy in Record of Remedy in Design Phase Differences, if any
Decision

,, ,,,

Operations and maintenance Not specifically mentioned in Surface source controls not
of surface source controls the Remedial Design. O+M addressed in Remedial

of the source controls is Design document. This is
addressed in a State Ground required in a State Ground
Water Permit. Water Permit.

j ,,,

Integration and use of Restrictions on use of water The State Ground Water
Institutional Controls, as from existing welIs, Management Plan issued by
approved by the State restrictions on installation of the State Engineer in June
Engineer new wells, moratorium on 2002 addresses issues

new water fights witl be specific to the remediation
established through the Stateeffort and needed restrictions
Engineer as needed. in the area of the plumes.

Point of Use Management forPlan for addressing impacts Same

private well owners (in-home to other well owners was
treatment units, bottled water,developed. Work with
deepening of wells, owners to develop best form
replacement of wells) of reparations.

"N



Remedy in Record of Reanedy in Design Phase Differences, if any
Decision

Plan to deal with Options include reduced Same

consequences of water level ~umping, replacement water,
drops (new and deeper wells,injection, deeper well
deeper completions in wells, installation
alternate water sources,
purchase or exchange of
water fights), well
abandonment and
compensation.

IIII ¯, ,,

Install a barrier well Three wells to serve as an Same
containment system at initial barrier well system
leading edge of acid plume athave’ already been installed
points in path of movement
(where sulfate is less than
1500 ppm). No water with
sulfate concentrations greater
than 1500 ppm should move
off Kennecott property.

Install well or wells in core ofTwo wells to operate at any Same

acid plume time. Wells moved in
response to plume

Pretreatment of acid water Acid water sent directly to Nanofiltration step eliminated
using nanofiltration tailings line without in final design.

pretreatment. Neutralization
and metals removal takes
place in the tailings line.
Neutralization by tailings can
be augmented with lime if
needed.

m

Treatment of pretreated acid Not relevant any more No pretreatment of acid
waters by RO waters. Treatment of acid

waters occurs in tailings
lines, not by Re plant.

± ,. , ,, ,

Treatment of water from Treatment ofwater from Sa/ne

barrier wells by Re sulfate barrier wells by Re



Remedy in Record of Remedy in Design Phase Differences, if any
Decision

¯ i

Treated waters to municipal Treated waters from sulfate Acid waters are kept by
water purveyor wells sent to JVWCD, acid Kennecott for use in

waters kept by Kennecott for processes, and are not sent to
use in milling processes. a water purveyor.

Install and maintain a Monitoring system plan Same
monitoring system to track presented
plume movement

i |

Prior to mine closure, disposeAcid water and RO Very similar
of concentrates in the railingsconcentrates added to tailings
line line

,m, i III

Post Closure plan should be Post Closure Conceptual Same
developed during RD/RA design options presented
which can be implemented
quickly.

,,,          m

EXPLANATION OF DIFFERENCES

In the process of designing the remedy, the approach to treating the waters withdrawn
from acid p}ume was changed. Originally, the waters from the acid plume core were to be
pretreated using nano-filtration lechnology. The permeate was then to be further treated using
reverse osmosis, with the concentrate recycled to the waste rock dumps for use in active leaching
ofthe waste rock. However, since this approach was studied and advocated, Kennecott
discontinued the active leaching of waste rock. This makes the concept of re-use of the
concentrate for leaching no longer available. With the cessation of active leaching, Kennecott
began experimentation on treatment of the residual leachate and leaehates produced with
precipitation fails on the dump areas. A study during the design phase indicated that insertion of
the acid waters into the tailings pipeline was feasible. The tailings, which contain carbonates,
were able to neutralize the acids. The tailings line, therefore, serves as a 13-mile long acid
neutralizing facility. The neutralization capacity is required in the railings line whether the nano-
filtration concentrate waters are neutra/ized or the acid plume waters themselves are neutralized.
Further studies revealed that the neutralization process was actually completed in the first few
hundred yards of the pipeline. The experiments further proved that both waste streams, the
residual leaehate water from the dumps and the acid waters removed from the aquifer, could be
treated effectively in this manner. The resulting water with its soluble components is not of
drinking water quality and therefore will not be provided to the municipalities. Instead, it would
be recycled and used in Kennecott’s processing, especially at the Copperton Concentrator. One
of the principles in the National Contingency Plan (NCP) indicates that water generated by
treatment of contaminated aquifers should be put to beneficial uses. Although the water will not
go to municipal culinary use, it will have a beneficial use as industrial water.



Calculations have also revealed that treatment of the acid plume is not cost-effective
because the acid plume is ofsueh poor quality. Although such a scheme was proposed in the
RFFS and agreed to in the ROD, only 24% oft.he acid plume waters would actually go to
drinking water and the rest would end up in the taitings pipeline (and then for industrial use).
For this small volume of drinking water product, the cost would be about $6-7/1000 gals.
Treatment of the less contaminated waters at the barrier wells is much more cost-effective and
can be done with less waste of the water. The cost of treatment of barrier well water is
$0.70/1000 gals.

In terms of operations of the barrier well reverse osmosis treatment plant in Zone A,
Kennecott will construct and operate the plant for the first 5 years at least, perhaps longer. This
is to allow time for Kennecott to develop the operational parameters and costs so that bag-term
management negotiations can proceed. Kennecott may choose to operate the plant indefinitely so
that the facility can be expanded and integrated with Kennecott’s industrial water management
system. As is the original plan, the treated water from the reverse osmosis plant will go to
JVWCD and the treatment concentrate to the tailings line.

Scientists agreed very early that effectiveness of source control infrastructure was
extremely critical in cleaning up the aquifer. The cut-offwalls and pipelines associated with
these source control measures were constructed and are now maintained through provisions of a
state groundwater protection permit. Because of its importance to the cleanup program,
maintenance of these source controls was listed as an element of the ROD of December, 2000.
The source control maintenance is not described in the remedial design because this is already
included in the groundwater permit. The parties remain committed to this part of the remedy.
Maintenance of the source centre! facilities will continue either under the auspices of the
groundwater permit or under terms of the federal RD/RA Consent Decree.

CONCLUSIONS

Although some of the treatment details presented in the Remedial Design are different
than detailed in the ROD, the overall approach remains unchanged. Unchanged is the concept of
barrier wells which prevent spread of the contamination. Unchanged is the withdrawal of the
heavily contaminated waters from the core of the acid plume so that the plume diminishes in size
over time. Unchanged is the approach for beneficial use of the waters withdrawn from the
plume, a concept which works for both the waters treated in the reverse osmosis plant and in the
tailings pipeline.
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Explanation of Significant Differences

Kennecott South Zone, Operable Unit 2
Southwest Jordan River Valley Ground Water Plumes

U.S. Environmental Protection Agency, Region 8
Utah Department of Environmental Quality

June 2007

Introduction

The Kennecott South Zone Site, proposed for the National Priorities List (NPL) in 1994,
is located in southwestern Salt Lake County, Utah, about 10 miles southwest of Salt Lake
City. Operable Unit 2 (OU2) of th~Site, known as the Southwest Jordan River Valley
Ground Water Plumes, encompasses the groundwater beneath all or portions of the
municipalities of West Jordan, South Jordan; Riverton, Herriman, and portions of
unincorporated Salt Lake County. A Record of Decision, selecting a remedy for OU2, is
dated December 13, 2000.

The remedy was modified with an Explanation of Significant Differences (ESD) in
August 2003. This June 2007 Explanation of Significant Differences is the second ESD
to modify the original remedy. While the overall approach to this Site, and the ability to
meet stated objectives, remains unchanged, certain refinements to the original remedy (as
modified by the first ESD) are necessary.

This Explanation of Significant Differences (ESD) describes the rationale for modifying
the remedy specified in the Record of Decision (ROD) and first ESD for Operable Unit 2
of the Kennecott South Zone Site. Section i 17(c) of CERCLA, 42 USC §9617(c), and
the National Contingency Plan (NCP), 40 C.F.R. Section 300.435(c)(2)(i) require that an
ESD be prepared when the differences in the Remedial Action significanttychange but
do not fundamentally alter the remedyselected in the ROD with respect to scope,
performance, or cost.                                            .

This ESD is supported by and will become part of the Administrative Record file for this
Site, in accordance with the NCP, Section 300.823(a)(2). The Administrative Record is
available for review at UDEQ’s office located at 168 North 1950 West, Salt I_~ke City,
Utah. Key documents and reports are also available for review at the City Recorder’s
Office, City of West Jordan, 8000 South Redwood Rd, West Jordan, UT 84088.



Site History

The Kennecott South Zone Site is composed of historic mining sites, of surface areas
contaminated by mining wastes which migrated from source areas downgradient to cities
and towns,¯ and of subsurface areas contaminated by acid leachates from the mining
district. The Kennecott South Zone Site is comprised of fifteen operable units.

The remedy selected for the Kennecott South Zone Operable Unit No. 2 - Southwest
Jordan Valley Groundwater Plumes, involves treatment and containment of contaminated
ground water. The principal sources which caused the ground water contamination have
been addressed in previous actions or are managed by Kennecott under provisions of a
Utah Ground Water Protection Permit.

The selected remedy, as modified by the first ESD, contains the following elements:

Continuation of source control measures as administered through the State of
Utah Ground Water Protection Program.
Prevent human exposure.to unacceptable high concentrations of hazardous
substances and/or pollutants or contaminants by limiting access to the
contaminated ground water. The State Ground Water Management Plan,
issued by the State Engineer in June 2002, addresses issues specific to the
remediation effort and needed restrictions in the area of the plumes.
Prevent human exposure to unacceptable high concentrations of hazardous
substances and/or pollutants or contaminant through point-of-use management
which includes providing in-house treatment units to residents with impacted
wells, replacement of their water by hooking the properties up to municipal
drinking and/or secondary supplies, and/or modifying their wells to reach
uncontaminated waters.
Contain the acid plume in Zone A by installation of barrier wells at the
leading edge of the contamination (1500 ppm sulfate or less), pump and treat
the waters to provide a hydraulic barrier to prevent further plume movement
while providing treated water for municipal use. The treatment technology for
the barrier well waters is reve~:se osmosis.
Withdraw the heavily contaminated waters from the core of the acid plume in
Zone A and send it directly to the tailings line. Neutralization and metals
removal takes place in the tailings line. Neutralization can be augmented with
lime if needed.
Monitor the plume to follow the progress of natural attenuation for the
portions of the Zone A plume which contain sulfate in excess of the primary
drinking water standard for sulfate (500 ppm sulfate).
Disposal of acid water and reverse osmosis concentrates in existing pipeline
used to slurry tailings to a tailings impoundment prior to mine closure.
Development of a post-mine closure plan to manage extracted acid core ¯water
and reverse osmosis treatment concentrates (derived from the management
option selected for the water extracted at the leading edge wells) for use when
the mine and mill are no longer operating.



Basis for and Description of the Significant Differences

A number of clarifications to the remedy are required to address barrier well water
management, source control measures for the Eastside Collection System and Bingham
Reservoir, and performance standards.

1) Water Managementl

The December 2000 ROD selected treatment of barrier well water using reverse
osmosis and delivery of treated water to a municipal water purveyor. This clarification to
the remedy is to allow other management options for barrier well water including
continued use by Kennecott for industrial needs or the provision of raw or treated barrier
well water for any other lawful use that is both consistent with the quality of the water,
previous decision documents and acceptable to EPA and UDEQ.

2) Source Control Measures

The original remedy indicates that source control measures (i.e., Eastside

Collection System, Bingham Reservoir) are to be operated under State permits. As a
clarification, these permits are considered complimentary to the OU2 remedy and
management of the Southwest Jordan Valley Groundwater plumes. UDEQ will provide
routine reports to evaluate compliance with State permits. In the event that State permits
and/or programs are ineffective in controlling potential sources of contamination to the
groundwater plume, additional Federal CERLCA response actions may be required. At a
minimum, Kennecott’s compliance with applicable State permits will be evaluated no
less often than every five years pursuant to the CERCLA requirement to conduct a Five
Year Review whenever waste is left in place precluding unrestricted use and unlimited
exposure.

3) Performance Standards

There are three performance standards related to tile rate of extraction from the core of
the plume in Zone A, plume containment, and cleanup levels to demonstrate the
effectiveness of the remedy.

A) Extraction Rate

Several wells have been installed for the extraction of heavily
contaminated water from the core of the acid plume in Zone A. The change in
this ESD is to define a rate of extraction to assure reduction in the size of the
contaminated plume. As of the time of the writing of this ESD, that extraction
rate has been established at a minimum of 1200 acre-feet per year from the core
of the acid plume, on a five-year rolling average. The extraction rate may be
modified pursuant to the Operation, Maintenance and Replacement (OM&R)
Plan.



B) Containment

Another change from the 2000 ROD is that a series of compliance points
has been established along the northern, eastern; and southern boundaries of the
Zone A Plume. These points of compliance are identified in the OM&R Plan.
The points of compliance may be modified pursuant to the OM&R Plan.

C)    Cleanup Levels

The final cleanup levels for active remediation are given in the following table:

FINAL CLEANUP LEVELS FOR ACTIVE REMEDIATION

Contaminant Cleanup LevelsThroughout the Acid Plume
(diss91ved concentrati9ns) ....

pH ...... pH = 6.5 - 8.5
Arsenic 0.05. m_g/l .................
Barium 2 rag/I
Cadmium ,0.095 ,m.gJ!. ........
Copper a.3
Fluoride 4 m~/l,

Lead o .015 me£        : ....
Selenium 0.05 mg/l ......
Nickel 0.1 mg/l
Sulfate* 1500 mg/] .,

* Once sulfate has reached 1500 rag/1 throughout the plume, active remediation may be
discontinued in favor of monitored natural attenuation until sulfate concentrations
throughout the plume reach 500 rag/1.

Nitrate has been deleted as a contaminant of concern since nitrate concentrations have
consistently been well below the groundwater protection limit.

Treatment levels for the reverse osmosis treatment plant have been deleted since the
water treatment plant is operating under a permit with the Utah Division of Drinking
Water.

The method for determining when final cleanup levels have been met will be identified in
the OM&R Plan when the groundwater quality in the plume approaches the final cleanup
levels.

Comments from Utah Department of Envi.ronmental Quality

The Utah Department of Environmental Quality (UDEQ) supports EPA’s decision to
modify the remedy for Operable Unit 2 of the Kennecott South Zone Site.



Public Participation

EPA published a notice in the Deseret News and Salt Lake Tribune newspapers that
described the ESD and its availability for review (under Section i 17(c) of CERCLA, 42
U.S.C. Section 9617). While a formal public comment period is not required when
issuing an ESD, EPA and UDEQ provided an opportunity for the public to comment.
Following a 30-day comment period, a responsiveness summary was prepared in
response to comments received. This ESD, and all documents that support the changes
and clarifications, are contained in the Administrative Record of the Kennecott South
Zone Site (under 40 CFR, Section 300.435(c)(2)(i)).

Statutory Determinations

Under CERCLA Section 121, EPA must select a remedy that is protective of human
health and the environment, complies with Applicable or Relevant and Appropriate
Requirements (ARARs), and is cost effective. EPA believes that the modifications to the
ROD for the Southwest Jordan River Valley groundwater plumes are appropriate and the
remedy will remain protective of human health and the environment. The selected
remedy will continue to comply with federal and state requirements that are applicable
and relevant and appropriate to the remedial action. This ESD does not fundamentally
change the remedy and is cost effective.

Section 121 also states that EPA must select a remedy that uses permanent solutions,
alternative treatment technologies, or resource recovery technologies to the maximum
extent practicable, tn addition, CERCLA prefers remedies that include treatment that
permanently and significantly reduces the volume, toxicity, or mobility of hazardous
waste as a principal element of the remedy. The selected remedy uses treatment as a
principal element in remediatior of the aquifer and meets the statutory requirement.

G, 12.o-l
Date Carot~Rushin              1

AssiStant Regional Administrator
Ecosystems Protection and Remediation
US EPA Region 8

Date Dianne R. Nielson, Ph.D.
Executive Director
Utah Department of Environmental
Quality



¯ SOUTH FACILITIES GROUNDWATER
OPERATION, MAINTENANCE, AND REPLACEMENT PLAN

JUNE 2007

1.0 INTRODUCTION

Kennecott Utah Copper Corporation (KUCC) is currently conducting groundwater
remediation at its South Facilities as selected by the U.S. Environmental Protection
Agency (EPA) and the Utah Department of Environmental Quality (UDEQ) in a Record
of Decision (ROD) dated December 13, 2000 for the Kennecott South Zone, Operable
Unit 2. Inresponse to the ROD, KUCC submitted a Final Design for Remedial Action
(RDRA) in December 2002. EPA approved the RDRA and issued an Explanation of
Significant Differences (ESD) on June 23, 2003. EPA and UDEQ issued a second ESD
on June 12, 2007 modifying certain aspects of the selected remedy.

KUCC has completed construction of facilities required to implement the selected
remedy; EPA and UDEQ certified Construction Completion for these facilities on June 7,
2007. This Operation, Maintenance, and Replacement (OM&R) Plan addresses post-
construction remedial aspects of the ROD and has been prepared as an attachment to the
Consent Decree for the South Facilities Groundwater. This OM&R Plan supersedes the
RDRA.

Groundwater contamination at the South Facilities, referred to as Zone A Plume, is
immediately downgradient of the old Bingham Reservoir and Bingham Canyon Mine
waste-rock dumps and consists of a core area with low pH and elevated metals which is
surrounded by a partially to fully neutralized zone of elevated-sulfate groundwater.

Post-construction OM&R activities include:
¯ Containing the plume using barrier wells and wells in the core of the plume,
¯ Remediating the aquifer through extraction of contaminated water and natural

attenuation,
¯ Management of extracted groundwater and disposal of treatment residuals,
¯ Mitigating, as appropriate, impacts to third parties,
¯ Maintaining institutional controls to prevent public exposure, and
¯ Monitoring and reporting progress.

Maintenance of source control measures, namely the East Side Collection System, is a
related activity that is being addressed under state permitting controls.

South Facilities Groundwater OM&R Plan
Kennecott Utah Copper Corporation

June 2007
Page 1



2.0 OM&R PLAN CHANGES

South Facilities Groundwater OM&R actMties are expected to last for several decades.
Given the length of time over which this remedy will be conducted, it is likely that
changing conditions in the aquifer, advancements in treatment technology, eventual
cessation of mining and milling operations, or other factors will, from time to time,
warrant adjustments to this OM&R Plan.

EPA and UDEQ may approve modification of this OM&R Plan. Such modification shall
not require court approval or amendment to the Consent Decree so long as the
modification does not fundamentally change or materially alter the basic components of
the remedy selected or modified in accordance with CERCLA or the NCP.

3.0 OM&R PROJECT MANAGEMENT

3.1 KUCC Project Coordinator
KUCC will designate a Project Coordinator who will have direct responsibility for day-
to-day OM&R oversight. The Project Coordinator is KUCC’s main point of contact for
communications between KUCC and the agencies~

If the designated KUCC Project Coordinator is changed, KUCC will inform EPA and
UDEQ of the identity of the successor at least 15 working days before the change is
made, unless impracticable, but in no event later than the actual day the change is made.

3.2 Supervising Contractor
In the event KUCCxlelegates complete OM&R oversight toa Supervising Contractor,
KUCC will notify EPA and UDEQ in writing of the name, title, and qualifications of any
contractor proposed to be the Supervising Contractor. KUCC will demonstrate that the
proposed contractor has a quality system that complies with ANSI/ASQC E4-1994,
"Specifications and Guidelines for Quality Systems for Environmental Data Collection
and Environmental Technolbgy Programs," (American National Standard, January 5,
1995), by submitting a copy of the proposed contractor’s Quality Management Plan
(QMP). The QMP will be prepared in accordance with "EPA Requirements for Quality
Management Plans (QA/R-2)" (EPA/240/13-01/002, March 2001) or equivalent
documentation as determined by EPA and UDEQ,

4.0 CONTAINMENT AND EXTRACTION OF CONTAMINATED
GROUNDWATER

KUCC has constructed five wells and associated infrastructure for the purpose of
containment and extraction of Zone A contaminated groundwater. These include two
wells in the core of the Zone A plume (acid wells) and three barrier wells located along
the leading edge of the Zone A plume (Figure 4.1). KUCC is currently and will continue
to extract groundwater from the Zone A Plume until Final Clean-up levels as outlined in
the June 2007 ESD are achieved.

South Facilities Groundwater OM&R Plan June 2007
Kennecott Utah Copper Corporation Page 2



4~1 Operation and Maintenance

KUCC will operate and maintain the barrier ~vells in order to extract groundwater at a
rate that is at least sufficient to contain the Zone A plume and meet the performance
standard of maintaining groundwater sulfate concentration in the Compliance Wells at or
below 1,500 mg/l. KUCC may pump at a greater ratethan is necessary for containment
as needed to provide feed water to the RO Plant or to provide water for other uses within
the scope of KUCC water rights assigned to the barrier wells.

KUCC will operate and maintain the acid wells to extract groundwater from the plume
core at a rate sufficient to meet or exceed the minimum extraction criterion of 1,200 acre-
feet per year, calculated on a 5-year rolling average.

KUCC will set and adjust extraction rates and well-field geometry as nec.essaryaccording
to monitoring and modeling results in order to contain the plume, optimize contaminant
extraction, and balance the hydraulic response of the aquifer (drawdown) with the need to
protect the ability of the aquifer to transmit plume water to the wells.

4.2 Replacement
Based on modeling results andmonitoring data, KUCC has demonstrated that the present
well field geometry is adequate to meet the performance standards for containment and
remediation. However, KUCC may construct replacement, alternatively located, or
additional extraction wells or reduce the number of extraction wells as warranted to
optimize groundwater remediation and assure containment.

5.0 MANAGEMENT OF EXTRACTED GROUNDWATER

5.1 Barrier Well Water
For the duration of KUCC’s obligation under an agreement with the State of Utah and the
Jordan Valley Water Conservancy District (JVWCD) dated August 3 I, 2004, KUCC
plans to manage barrier well water primarily by providing it as feed water to a reverse
osmosis (RO) treatment plant. KUCC may also utilizebarrier well water in its process
water system, as it has done for many years. Other management options for water
extracted from the barrier wells could include providing the water for secondary use
(irrigation), or any other lawful useand disposition of such water. KUCC will advise
EPA and UDEQ of any changes in the use and disposition of barrier extraction well
water.

5.2 Acid Wdl Groundwater
During operation of the Bingham Canyon Mine, KUCC will rely on operating milling
facilities for treatment of acid plume water, specifically a) the tailings pipeline, which
serves as a 17-mile treatment reactor; b) the Copperton Concentrator lime plant, which
has ability to add hydrated lime directly to the tailings line as needed, and c) the North
Tailings Impoundment, which provides a repository for non-hazardous treatment
¯ residuals. Management of treatment residuals in the North Tailings Impoundment is
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subject to compliance with State of Utah UPDES Permit UT0000051 and Groundwater
Discharge Permit UGW350011.

5.2.1 Operation and Maintenance
Acid plume water is conveyed from the acid wells to the tailings line where it is
neutralized by 1) available alkalinity of the tailings (primarily present as calcite in the
limestone portion of the ore), and 2) residual hydrated lime added as a milling reagent.
KUCC may also add lime directly to the tailings pipeline if needed for neutralization.
Acid water pipelines and other conveyance structures will be inspected and maintained as
needed to prevent release of extracted acid water.

5.2.2 Replacement
Treatment of acid plume water is expected to continue beyond closure of the Bingham
Canyon Mine (currently anticipated between 2018 and 2030). The current KUCC plan
for post-mining management of acidic flows is based on lime treatment of acidic waters
with disposal of reaction products (i.e., gypsum sludge) in a prepared facility.

KUCC will continue to investigate alternative treatment technologies, particularly ones
that have the potential to decrease both lime consumption and sludge volumes. The plan
for p0st-mining water management and disposal of treatment residuals will be updated
formally as part of the 5-Year Reviews during Remedial Action. At least three years
prior to closure, KUCC will prepare a preliminary engineering design for all aspects of
post-closure acid plume water treatment. Prior to mine closure a replacement treatment
system and repository for treatment residuals will be designed and constructed.

6.0 MITIGATION OF IMPACTS TO THIRD-PARTIES

KUCC will maintain a program to evaluate and address concerns by third-party water
rights holders related to Zone A groundwater quality or extractions. Ira complaint is
received, either directly by KUCC or indirectly through a regulatory agency, KUCC will
gather and evaluate water quality and quantity data and water right seniority information
related to the issue. KUCC may also refer the matter for an independent review by a
consultant. The results of this evaluation will be reviewed and discussed with the third
party, EPA, UDEQ, and the Utah Division of Water Rights (State Engineer). If a third-
party impact is attributable to KUCC’s remedial program, KUCC or the independent
consultant will recommend potential mitigation with the water right holder and regulatory
agencies. If acceptable to the water right owner, the mitigation will be implemented.

This process is designed to address concerns ofthird-partywater right holder regarding
potential interference with pre-existing water rights utilizing criteria consistent with Utah
law. Nothing in the process is intended to create, modify~ expand, limit, or restrict the
legal rights or remedies of either the water right owner or Kennecott.
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7.0 MAINTENANCE OF INSTITUTIONAL CONTROLS

KUCC has initiated institutional controls to prevent public exposure to contaminated
groundwater. First, a drilling restriction on certain lands (Figure 7.1) owned by KUCC
will be utilized to restrict the drilling of any well that would extract, or is capable of
extracting, water. This restriction will be consistent with the Utafi Environmental
Institutional Control Act, which provides UDEQ with authority to enforce the restriction.

Second, the Utah Division of Water Rights Salt Lake Valley Groundwater Management
Plan provides for critical review of any application to change point-of-diversion or drill a
replacement well in the contaminated area defined in the Management Plan so as not to
interfere with the remediation process.

KUCC will assist with maintenance of these institutional controls by actively monitoring
applications filed with the Division of Water Rights in the contaminated area and
working proaetively with the Division of Water Rights and the UDEQ as appropriate, to
control the drilling of wells that would interfere with the remedy.

8.0 MONITORING AND REPORTING

8.1 Monitoring
KUCC will conduct water quality monitoring at a network of compliance wells to
demonstrate compliance with the performance standard for containment of the Zone A
plume and at the remedial extraction wells to measure progress towards achieving final
clean-up levels. KUCC may also conduct supplemental monitoring at its discretion. A
monitoring plan is included as Appendix A. Monitoring will continue until final clean-up
levels are achieved.

8.2 Annual Reports
KUCC will prepare and submit annual reports on OM&R monitoring, remedial activities,
and remedial progress. All groundwater monitoring information collected as part of the
remedial effort will be included in the annual report. Annual reporting (in a format to be
specified by the agencies) will be prepared on a calendar-year basis, and an annual report
will be submitted to EPA and UDEQ by April 15 of the following year. The annual
report will include a summary of monitoring results and other compliance activities for
the source control measures.

Separate from the report described above, KUCC will prepare and submit to EPA and
UDEQ by April 15 of each year an annual summary of activities related to 1) third-party
inquiries and KUCC’s responses, and 2) maintenance of institutional controls.

8.3 Other Reports and Notifications
KUCC will make timely notifications or submit ad hoc reports as needed to inform EPA
and UDEQ of significant changes in either operating strategy or groundwater conditions.
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To support completion of Five,Year Reviews by the agencies, KUCC will PrOvide timely
response to reasonable requests from EPA or UDEQ for information relevant to Zone A
plume remedial activities.

8.4 Determination of Achievement of Final Clean-Up Levels
Final clean-up levels to be achieved as a result of the Zone A plume remedial activities
are specified in the June 2007 ESD. At a future date when KUCC believes that final-
clean up levels have been achieved or could soon be achieved, KUCC will propose to
EPA and UDEQ appropriate statistical, analytical, and/or other methodology for
determination of achievement of the final clean-up levels.

8.5 Abandonment of Wells
At such time that Kennecott, EPA, and UDEQ determine that any monitoring well(s) is
no longer needed for monitoring of the Zone A plume remedial progress and if the
well(s) is not required for some other regulatory purpose, KUCC will, within a
reasonable period, abandon the well(s). Abandonment of monitoring wells will conform
to Utah Division of Water Rights rules.

9.0 SOURCE CONTROLS

KUCC has constructed source control measures that include a series of cut-off walls,
french drains, pipelines, and canals to capture and convey meteoric leach water from the
waste rock dumps. Maintenance and monitoring of source controls is addressed in
KUCC’s Utah Ground Water Discharge Permit UGW350006 for the Bingham Canyon
Mine and Water Collection System.

The source control measures will be operated pursuant to the state Ground Water
Discharge Permit conditions. Any non-conformance with the permit will be addressed
solely as specified in the permit and State groundwater protection permitting rules. As
part of the five-year review process, EPA and UDEQ will evaluate the effectiveness of
the groundwater protection permit in assuring maintenance of source controls

10.0 RECORDS RETENTION

Until 10 years after KUCC receives a notification from EPA of Certification of
Completion of the Work pursuant to the terms of the Consent Decree, KUCC will
maintain the following records and types of records:

1. The final version of the Remedial Investigation/Feasibility Study and appendices
dated March 16, 1998.

2. The final version of the Final Design for Remedial Action at South Facilities
Groundwater dated December 2002.

3. All final versions of subsequent design documents related to replacement of
extraction or treatment systems necessary to implement the post-construction
requirements
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4. EPA’s Record of DeciSion dated December 13, 2000 for Kennecott South Zone,
Operable Unit 2,

5. EPA’s Explanations of Significant Differences, Kennecott South Zone Operable
Unit 2, signed by EPA on June 23, 2003 and June 12, 2007.

6. Any subsequent Record of Decision amendments or Explanation of Significant
Differences documents.

7. The Remedial Action Consent Decree.
8. Any subsequent Consent Decree modifications or amendments.
9. This OM&R Plan and any subsequent revisions or replacements.
10. All final versions of annual OM&R reports, which will include all relevant

groundwater monitoring data.
11. All subsequent agency approvals of plans, modifications, reports, etc.
12.Annual groundwater extraotion records for KUCC wells and any available

extraction records for neighboring wells that are needed for calibration of
groundwater models.

13.Well drilling and construction records.
14.Key geologic data and evaluations including geologic maps, geologic cross

sections, geophysical survey results, geologic and geophysical well logs.
15. Any other scientific or technical data or studies relating to geology,

hydrogeology, or water treatment that may be deemed to have enduring relevance
to the project and are so designated by the KUCC Project Coordinator.

Until the completion of each five-year review, KUCC will maintain all reports submitted
during the five-year review period pursuant to compliance with the state permits
referenced in this OM&R plan.

For purposes of this section, records, reports, or documents (records) can include either
electronic or written/paper documents; however, the requirement to retain such records
does not apply to both forms, but to either form at the discretion of KUCC.
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APPENDIX A

MONITORING PLAN
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SOUTH FACILITIES GROUNDWATER
MONITORING PLAN

VERSION PREPARED I APPROVED EFFECTIVE ~
1 June 2007 I June 2007 July 1,2007 ....

1.0 PURPOSE

This plan describes the monitoring that KUCC will conduct as part of the South
Facilities Groundwater Operation, Maintenance, and Replacement Plan (OM&R
Plan). This monitoring plan is based on and replaces in whole the monitoring
plan presented in the Final Design for Remedial Action at South Facilities
Groundwater (RDRA) dated December 2002.

The purpose of monitoring at South Facilities Groundwater is to:

1) demonstrate compliance with the performance standard for containment of
the Zone A plume,

2) measure progress toward achieving final clean-up levels, and
3) gather supplemental monitoring data which benefits KUCC in managing

and optimizing its groundwater remediation and treatment program:

It is expected that this monitoring plan will be revised on a regular basis in
response to changes observed in the plume over time.

2.0 METHODS

KUCC’s Groundwater Characterization and Monitoring Plan (GCMP), as
updated, and associated Standard Operating Procedures (SOPs), as updated,
will be followed for all water quality sampling and water level measurements.
The GCMP has been approved by the Utah Division of Water Quality and is
updated on an annual basis. Procedures for documentation and sample
handling, equipment maintenance and decontamination, quality control sampling,
field measurements, and groundwater sampling are detailed in the SOPs. All
water quality analyses will be conducted by Kennecott Environmental Laboratory
or another state-certified environmental laboratory.

3.0 REQUIRED MONITORING

The monitoring described in this section fulfills the monitoring needs specified in
the June 2007 ESD to demonstrate compliance with performance standards and
monitor progress of remediation. Performance of this monitoring is subject to
enforcementunder the Consent Decree.
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3.1 Locations
Required monitoring consists of sampling at a network of Compliance Wells on
the perimeter of the Zone A plume and at the remedial Extraction Wells within the
plume. These wells are listed in Table 3.1 and shown on Figure 3.1o

Table 3,1 Required Monitoring Locations
Well Type
COG1178A Compliance
WJG1169A Compliance
WJG 1154A Compliance
W189 Compliance ....
P192B Compliance
P194B Compliance
EPG1165A Compliance
BSG1135A Compliance
HMG1123A Compliance
HMG1126A Compliance _
ECG1146 ..... Extraction
BSG1201 Extraction
B2G1193 Extraction
BFG1200 l Extraction
LTG1147 I Extraction

3.2 Sample Frequency and Timing
The sampling frequency and timing for Compliance Wells is dependant on sulfate
concentration as shown in Table 3.2.

Table 3.2 Compliance Well Sampling Frequency and Timing
Sulfate (_mg/I) Frequency Timing*

I<1,000 Annually 3rd Quarter
1,000-1,250 Semi-annually 1st and 3rd Quarters
~1,250 Qua~edy Each Quarter

*Reference to quarters here and subsequently are based on calendar-year quarters

When sulfate concentrations decrease from a higher sulfate range to a lower
sulfate range, required sampling frequency will decrease after two consecutive
periods with sulfate concentrations in the lower range.

Extraction wells will be sampled semi-annually in 1st and 3rd quarters.

3.3 Parameters
The parameters to be monitored at the Compliance Wells and Extraction Wells
are those listed in the June 2007 ESD for which a final clean-up level is specified.
These parameters are listed in Table 3.3.
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Table 3.3 Compliance and Extraction Well Monitoring Parameters*
~H
Arsenic (D)
Barium (D) ........ ,
Cadmium (D)
Copper (D)
Fluoride
Lead (D)
Selenium (D)
Nickel (D)
Sulfate

*(D) means dissolved

3.4 Reporting
All monitoring data for Compliance and Extraction Wells will be reported annually
as described in the OM&R Plan.

If any water sample from a Compliance Well exceeds the 1,500 mg/i Sulfate
criterion, KUCCWill notify in writing EPA/DEQ of probable out-of-compliance
status within 10 working days of receiving official laboratory analytical results.
(Informal verbal notification will be provided as soon as practical after KUCC
becomes aware of the results.) KUCC will have the opportunity to re-sample the
well within 5 working days of making written notification to EPA/DEQ.

3.5 Replacement
KUCC will make diligent and reasonable effort to retain designated Compliance
Wells; however, it is recognized that development pressures and other factors
may require abandonment of some Compliance Wells. Prior to abandonment of
any Compliance Well, KUCC will recommend to and seek approval from
EPNDEQ for a replacement well, which may be a reasonably adjacent existing
well or a new well within reasonable proximity of the well to be abandoned.

4.0 SUPPLEMENTAL MONITORING

Thepurpose of the supplemental monitoring described below is to benefit KUCC
in managing and optimizing its groundwater remediation program. Performance
of this monitoring is not subject to enforcement under the Consent Decree.
Supplemental monitoring data may also be used to demonstrate, at an
appropriate future date, achievement of the final clean-up levels.

4.1 Water Quality and Water Level Monitoring
Within and adjacent to the Zone A plume are over 300 monitoring wells, in
addition to the Extraction and Compliance wells listed above. KUCC may select
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and conduct water quality and/or water level monitoring on any number of these
wells each year. Water quality samples will be analyzed for those parameters
that KUCC believes useful to managing the remedial program.

4.2 Ground Surface Elevation Monitoring
KUCC monitors ground surface elevation at selected locations on a regular basis
to detect land surface elevation changes that may be caused from groundwater
extraction. Current surface elevation monitoring points are listed in Table 4.4.
KUCC may add or remove sites from this list as necessary.

Table 4.4 Locations for Ground Surface Elevation Monitoring
Well Site ID
K105
ECG1116
ECG1124
BSG1180
BFG1156
WJG 1170
BSG1137
1973 West
’/4 Section 13/14
¼ Section 15/22

4.3 Tailings Monitoring
KUCC monitors the solid and aqueous chemistry in the tailings system to assure
that acid plume waters and other mining-affected waters which are managed in
the tailings line do not adversely impact the process water system or the long-
term acid-generating potential of the tailings.

4.3.1 Locations
Monitoring of the solid and aqueous phases of the tailings slurry and discharged
water tothe tailings slurry is conducted by sampling at two locations in the
tailings system. Composite samples for solid and aqueous phase monitoring are
collected once a month over a 24-hour period 1) at the GMT (general mill tailings;
BCP1483) entering the Tailings Thickeners Distribution Box and 2) at the NSB
(North Splitter Box; MCP2536). The GMT sample is collected from the
automated sample cutters that sample Copperton Concentrator tailings. The
GMT sampler automatically samples the waste stream every 20 to 30 minutes.
The NSB composite sample is collected using a peristaltic sampling pump on the
tailings line approximately 200 feet upstream of the NSB. The pump is
programmed to sample every 20 minutes.

The aqueous pH of tailings is monitored continuously at the North Splitter Box.
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4.3.2 Parameters
Solid tailings samples are analyzed for neutralization potential (NP)foUowing
standard methods. Aqueous samples are analyzed for the parameters listed in
Table 4.7.

Table 4.7 Process and Tailing,,
pH
Alkalinity/A~dity
Aluminum (D) ~ .
Cadmium (D)
Copper (D)
Iron (O)
Manganese (D)
Zinc (D)

System Aqueous Monitoring Parameters

4.3.3 Management Criteria
KUCC utilizes the following management criteria in management of acidic waters
in the tailings system:

1. The neutralization potential (NP) value of samples collected from the
railings North Splitter Box should be either greater than or equal to the NP
of Copperton Mill Tailings for the month or at least 5 t CaCO3 eq/kt. The
monthly NP values will be determined based upon a 24-hour composite
sample and using a six-month rolling average. In making comparisons,
the uncertainty in both GMT and NSB will be taken to be 10% of the
average value, and a significant difference must lie outside the joint
uncertainty.

2. Aqueous alkalinity should be greater than or equal to 10 mg CaCO3 eq/L
at least 90% of the time. Aqueous alkalinity will be evaluated as a rolling
six-month average.

3. The aqueous pH at the North Splitter Box should be greater than or equal
to 6.7 during at least 90% of the time over a calendar year.
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5.0

Changes

REGISTER OF CHANGES

Version l-DateI .
1 June 2007 Initial release
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